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(54) TWO-DIMENSIONAL CONTACT IMAGE SENSOR 
(57)Abstract: 

PURPOSE: To provide the title two-dimensional contact image sensor 
having excellent switching characteristics of a thin film transistor while 
cutting down power consumption capable of enhancing the sensitivity rH : 3H^ 
thereof without deteriorating the resolving power at all. 
CONSTITUTION: The title two-dimensional contact image sensor 
share the wiring for the light-shielding layer in the channel region 2 of 
a thin film transistor 6 on a switching element and the bias wire 1 1 
feeding constant voltage to a photodetecting element 2. Through 
these procedures, the wiring for the light- shielding layer can be used 
both for the bias wire 1 1 thereby enabling the photodetecting area to 
be widened so that the sensitivity may be enhanced without «-* 1 - £ Mi 

deteriorating the resolving power at all while wiring resistance may be 
lowered using aluminum for the bias wire 1 1 , for cutting down the 
power consumption further lessening the unfavorable effect on a gate 

pulse by reducing the capacity at the intersection of a gate wire 10 with the bias wire 1 1 thereby enabling 
the excellent switching characteristics to be displayed. 
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3. In the drawings, any words are not translated. 


CLAIMS 


[Claim(s)] 

[Claim 1] Two-dimensional adhesion type image sensors to which the pixel possessing the TFT as a photo detector and 
a switching element linked to the aforementioned photo detector is characterized by carrying out the bias line which 
supplies a fixed voltage at a wiring and the aforementioned photo detector of the shading layer which shades the 
channel field of the aforementioned TFT on a substrate in the two-dimensional adhesion type image sensors arranged in 
the shape of [ two-dimensional ] a matrix in common. 
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DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] this invention relates to the two-dimensional adhesion type image sensors used for picture input 
devices, such as facsimile, a scanner, and an optical character reader, especially, photographic sensitivity is raised, 
power consumption is reduced and a switching characteristic is related with good two-dimensional adhesion type image 
sensors. 
[0002] 

[Description of the Prior Art] There was a double sensor, such as carrying out image formation of the double [ top / 
sensor ] erect image, and reading it using the reduced type image sensors which are made to carry out reduction image 
formation of the manuscript image on IC sensor, and read it, and the 1 -dimensional image sensors which arranged 
photo detectors, such as photo diode, in the shape of / of the same grade as manuscript width of face / a long picture, 
using IC sensor which formed CCD (charge-coupled device) sensor or MOS type sensor in line-like 1 dimension, etc. 
in the conventional picture image reader. 

[0003] However, in order that reduced type image sensors might make even the chip length of IC sensor carry out 
reduction image formation of the manuscript width of face, the long optical path length is required for them, and they 
had problems, such as aberration of the lens circumference section. Moreover, although the optical path length became 
short as compared with the reduction sensor, the **** sensor has the expensive optical fiber lens array prepared in 
order to carry out image formation of the **** erect image, and had problems, such as chromatic aberration, further. 
[0004] Then, full adhesion type 1 -dimensional image sensors are known as what solves the above-mentioned problem 
now. Drawing 7 is type-section explanatory drawing of 1 dimension full adhesion type image sensors. In addition, 
below, 1 dimension full adhesion type image sensors will only be called 1 -dimensional contact type image sensor. On 
the transparent substrate 1, two or more photo detectors 2 which are photoelectrical transducers are arranged in the 
shape of a long picture by the same length as manuscript width of face, the photo-detector array is formed, the lighting 
section 3 is formed between each photo detector 2, it becomes the configuration that the whole was covered by the 
transparent protective coat 4, and a 1 -dimensional contact type image sensor is **. 

[0005] In the 1 -dimensional contact type image sensor of the above-mentioned configuration, it is reflected in respect 
of the manuscript 5 set on the transparent protective coat 4, and the reflected light according to the light and darkness of 
a manuscript carries out incidence to a photo detector 2, a photocurrent occurs, and the light which carried out 
incidence through the lighting section 3 from the rear face of a substrate 1 reads this photocurrent for every photo 
detector, and acquires a picture signal. 

[0006] And the reading operation (scanning) of the two-dimensional picture image by 1 -dimensional image sensors is 
performed by moving either a manuscript or a 1 -dimensional sensor in the orientation of horizontal scanning, and the 
orientation (the orientation of vertical scanning) which goes direct relatively by the mechanical means at the same time 
it scans electrically in the reading orientation (the orientation of horizontal scanning) of a 1 -dimensional sensor. 
Generally the type which conveys a manuscript is used for facsimile etc., and the type to which a sensor unit is moved 
is used for the scanner etc. 

[0007] However, since the optical system which a manuscript is limited to a sheet-like thing, is not suitable for 
applying stuck type image sensors since the configuration of the sensor section is limited while the whole equipment 
becomes large-sized by the type to which a sensor unit is moved, and both leads a highly efficient mechanical scanning 
means and irradiation light to the manuscript side on the top of a sensor was required of the type which conveys a 
manuscript, there was a problem that a cost will become high. 

[0008] Furthermore, since there is a problem to which resolution falls by the reading remnants of a signal charge, fall of 
an optical response characteristic, etc. in order to repeat and use the same sensor for every line in a 1 -dimensional 
contact type image sensor and it corresponds to the scan speed whose storage time is one line, when reading at high 


speed, the signal charge became small, and there was a problem that an S/N ratio will fall. 

[0009] Then, the two-dimensional adhesion type image sensors which are shown in drawing 8 are proposed as what 
solves the problem of the above-mentioned 1 -dimensional contact type image sensor. Drawing 8 is a representative 
circuit schematic of two-dimensional adhesion type image sensors. Two-dimensional adhesion type image sensors 
consist of light-receiving area T which consists of the pixel 7 arranged by two-dimensional [ of a line writing direction 
and the orientation of a train ], the data line 9 which scans alternatively the gate line 10 and each train which scan each 
line alternatively, a shift register 14 which the gate line 10 connects, and an analog multiplexer 13 which the data line 9 
connects, as shown in drawing 8 . 

[0010] Next, the 1 -pixel configuration of two-dimensional adhesion type image sensors is explained using the drawing 
9 and the drawing 10 . Drawing 9 is 1 -pixel flat-surface explanatory drawing of two-dimensional adhesion type image 
sensors, and drawing 10 is cross-section explanatory drawing of the B-B* fraction of drawing 9 . The photo detector 2 
which is the photoelectrical transducer formed on the substrate 1 as each pixel is shown in the drawing 9 and the 
drawing 10 , It consists of TFT (TFT) 6 which is a switching element, and the lighting section 3. around a pixel In the 
gate line 10 which connects with the gate electrode 18 at a line writing direction, the bias line 1 1 linked to the data line 
9 connected to a source electrode in the orientation of a train, and a photo detector, and also the orientation of a train, 
the semiconductor barrier layer (channel field 20') of the upper part of the gate electrode 18 of TFT The wiring of the 
wrap shading layer 12 is formed. Here, the bias line 1 1 supplies bias voltage to the metal electrode 15 of the lower part 
of a photo detector 2. 

[001 1] And it sets to the two-dimensional adhesion type image sensors of the above-mentioned configuration. The light 
which carried out incidence through the lighting section 3 from the background of a substrate 1 It is reflected in respect 
of a manuscript, reach the light-receiving section of a photo detector 2, and a photocurrent occurs by the reflected light 
according to the light and darkness of a manuscript here. The charge corresponding to the generated photocurrent is 
accumulated at the parasitic capacitance of a photo detector etc., transmits ON / charge accumulated more off of TFT 6, 
outputs as an electrical signal, and reads a picture signal. 

[0012] Here, the shading layer 12 consists of aluminum (aluminum), and in order to prevent light's carrying out 
incidence to the semiconductor barrier layer 20 of TFT, and starting a photo electric translation, it is formed in the 
upper part of the semiconductor barrier layer 20 so that the semiconductor barrier layer 20 may be covered. In addition, 
as for the shading layer 12, it is common to connect with fixed potential, for example, grand (GND) level. 
[0013] By the way, although the pixel pitch of the orientation of x (line) and the orientation of y (train) will be 
determined and pixel area will be limited in two-dimensional adhesion type image sensors when the resolution which it 
is going to realize is set up, all the above-mentioned components must be formed into a pixel, and in order to make 
photographic sensitivity high, it is necessary to raise a numerical aperture (light-receiving area in pixel area 
comparatively). For that purpose, although it is possible for it to be necessary to make area non-receiving light into the 
minimum, and to make it small if the lighting section 3 for a lighting makes the light source bright, TFT 6 and each 
wiring fraction are difficult for reducing, since it is restricted by device properties (for example, resistance at the time 
of ON of TFT, each wiring resistance, etc.), and the process rule. 

[0014] On the other hand, as conventional two-dimensional adhesion type image sensors, there was also a thing of a 
configuration as shown in the drawing 1 1 and the drawing 12 . Drawing 1 1 is flat-surface explanatory drawing of 
another conventional two-dimensional adhesion type image sensors, and drawing 12 is cross-section explanatory 
drawing of the C-C fraction of drawing 1 1 . The two-dimensional adhesion type image sensors shown in drawing 1 1 
form it as a common common electrode for every train rather than form the metal electrode 15 of a photo detector 2 
individually for every pixel. Thus, when a metal electrode 15 was used as a common electrode, the bias line of the 
photo-detector upper part became unnecessary, and the manufacture technique was easy. In addition, there is JP,4- 
3 09059, A as technical reference relevant to above-mentioned view 1 1 and the drawing 12 . 
[0015] 

[Problem(s) to be Solved by the Invention] however, in the two-dimensional adhesion type image sensors using the 
above-mentioned conventional individual bias electrode Since it is difficult for TFT, the data line, a gate line, a bias 
line, and the lighting section to be parts for a non-photoelectrical transducer, and to reduce a part for this non- 
photoelectrical transducer within 1 pixel, If area of a photoelectrical transducer is enlarged in order for the area which a 
non-photoelectrical transducer occupies in a pixel to become quite large, therefore for the area of a photoelectrical 
transducer to become small, and for there to be a trouble where the photographic sensitivity of image sensors falls and 
to raise photographic sensitivity The area of 1 pixel became large and there was a trouble where resolution fell. 
[0016] moreover, in the two-dimensional adhesion type image sensors using the conventional common electrode shown 
in the drawing 1 1 and the drawing 12 Since the common electrode of a photo detector is formed with the large 
chromium (Cr) of sheet resistance, Since power consumption becomes large, and it is further formed so that a gate line 
and the common electrode of the photo detector which changes from chromium (Cr) to the upper part of the gate line of 


TFT through a thin insulating layer may cross at right angles, The influence of capacity became large, the wave of a 
gate pulse collapsed, and there was a trouble where the switching characteristic of TFT fell so that capacity arose in the 
intersection of a gate line and a common electrode in each pixel and it separated from the dispatch section of a gate 
pulse. 

[0017] In view of the above-mentioned actual condition, it succeeded in this invention, it raises photographic 
sensitivity, without reducing resolution, it is small and power consumption aims at the switching characteristic of TFT 
offering good two-dimensional adhesion type image sensors. 
[0018] 

[Means for Solving the Problem] this invention for solving the trouble of the above-mentioned conventional example is 
characterized by the pixel possessing the TFT as a photo detector and a switching element linked to the aforementioned 
photo detector carrying out the bias line which supplies a fixed voltage at a wiring and the aforementioned photo 
detector of the shading layer which shades the channel field of the aforementioned TFT on a substrate in the two- 
dimensional adhesion type image sensors arranged in the shape of [ two-dimensional ] a matrix in common. 
[0019] 

[Function] Since it is considering as the two-dimensional adhesion type image sensors which carried out the wiring of a 
shading layer and the bias line of a photo detector which shade the channel field of TFT in common according to this 
invention Area of a photoelectrical transducer is enlarged, without becoming the structure which forms a bias line in 
the upper part of TFT, and expanding pixel area. Since photographic sensitivity can be raised, without reducing 
resolution and distance of the perpendicular direction of a bias line and the gate line of TFT can be enlarged, The 
capacity formed in the intersection of a bias line and a gate line becomes small. Power consumption can be reduced, if 
influence on a gate pulse can be made small, the switching characteristic of TFT can be raised and a bias line is further 
formed with the low aluminum of sheet resistance. 
[0020] 

[Example] It explains, referring to a drawing about one example of this invention. The fundamental configuration of 
the two-dimensional adhesion type image sensors concerning one example of this invention is the same as the 
configuration of the conventional two-dimensional adhesion type image sensors shown in drawing 8 . That is, the 
image sensors of this example consist of the data line 9 which scans alternatively light-receiving area T which consists 
of the pixel 7 arranged in the shape of [ of a line writing direction and the orientation of a train ] a two-dimensional 
matrix, and the gate line 10 and each train which scan each line alternatively, further, the gate line 10 is connected to a 
shift register 14, and the data line 9 is connected to the analog multiplexer 13. 

[0021] Next, the configuration of each pixel is explained. Drawing 1 is 1 -pixel flat-surface explanatory drawing of the 
two-dimensional adhesion type image sensors concerning one example of this invention, and drawing 2 is cross-section 
explanatory drawing of the A- A' fraction of drawing 1 . The photo detector 2 formed on the transparent substrates 1, 
such as glass, as each pixel was shown in the drawing 1 and the drawing 2 , It consists of TFT (TFT) 6 and the lighting 
section 3 as a switching element. The gate electrode of TFT 6 is connected to the gate line 10 for every line. A source 
electrode is connected to the data line 9 for every train, respectively, a photo detector 2 is connected to the drain 
electrode of TFT 6, and the metal electrode 15 of a photo detector 2 is further connected to the bias line 1 1 of the 
shading layer of TFT 6 and combination in every train as a characteristic feature fraction of this example. 
[0022] Here, the concrete configuration of a photo detector 2 and TFT 6 is explained using drawing 2 . The photo 
detector 2 constitutes the sandwiched type in which split formation is carried out for every photo detector, and the 
metal electrode 15 as a lower electrode which consists of chromium (Cr) on a substrate 1, the photoconduction layer 16 
which consists of a hydrogenation amorphous silicon (a-Si:H), and the transparent electrode 17 which consists of the 
indium oxide and tin (ITO) by which split formation was carried out similarly cany out a laminating one by one. That 
is, split formation of a metal electrode 15, the photoconduction layer 16, and the transparent electrode 17 is carried out 
for every pixel. 

[0023] TFT (TFT) 6 So that the gate electrode 18 which consists of chromium (Cr) on a substrate 1, the gate insulating 
layer 19 which consists of a silicon nitride (SiNx), the semiconductor barrier layer 20 which consists of a-Si:H, and the 
gate electrode 18 may be countered So that a part of top insulating layer 21 which consists of prepared SiNx, 
semiconductor barrier layer 20, and top insulating layer 21 may be covered Formed n+ hydrogenation amorphous 
silicon () [ n+] the ohmic-contact layer 22 which consists of a-Si:H, the source electrode 23 which consists of Cr and 
the drain electrode 24, the layer insulation layer 25 which consists of a polyimide on it, and the wiring layer 26 which 
consists of aluminum (aluminum) on it further - especially The bias line 1 1 which serves as a shading layer in the 
upper part of the top insulating layer 21 serves as the reverse stagger type TFT by which the laminating was carried out 
one by one. 

[0024] The bias line 1 1 which is the characteristic feature fraction of this example is formed in the orientation of a train 
at the upper part of the top insulating layer 21 of TFT 6, and functions also as a shading layer for preventing light's 


entering into channel field 20' of the gate electrode 18 upper part, and causing a photo-electric-translation operation 
within the semiconductor barrier layer 20. Thereby, it is enabled to carry out the wiring and bias line of a shading layer 
which were formed separately in common, to cut down one metal line of the orientation of a train in a pixel, and to take 
a large area of a light-receiving fraction conventionally. 

[0025] For example, a minimum line width can expand the area of a photo detector by abbreviation 
20micrometerxYmicrometer space in 1 pixel, if 10 micrometers and the space between the minimum lines are the 
process rules which are 10 micrometers and set pitch width of face of the orientation of a train of a pixel to Y 
micrometers, using aluminum (aluminum) as a wiring material. 

[0026] Moreover, the power consumption for the bias voltage impression in image sensors can be reduced by forming 
the bias line 1 1 with low aluminum of sheet resistance compared with Cr. Furthermore, in order to supply a voltage 
from the bias line 1 1 formed in the upper part as an individual electrode which carried out split formation of the metal 
electrode 15 for every pixel, In the intersection with the gate line 8 linked to the gate electrode 8 of the bias line 1 1 and 
TFT 6 How many layers of that layer will be formed [ polyimide / SiNx, ] between the gate line 8 and the bias line 1 1, 
capacity in an intersection can be made small, and influence on the gate pulse which spreads the gate line 8 can be 
made small. 

[0027] Next, the circuit arrangement and the drive technique of two-dimensional adhesion type image sensors of this 
example are explained using the drawing 3 and the drawing 4 . Drawing 3 is a representative circuit schematic of two- 
dimensional image sensors, and drawing 4 is a representative circuit schematic of 1 pixel. As shown in the drawing 3 
and the drawing 4 , a pixel 7 is arranged in the shape of [ of a m line xn train ] a matrix, a light-receiving area is 
formed, and the photo detector 2 in each pixel is expressed by photo diodes Pi and j (i= 1 - m, j= 1, - n) and the 
parasitic capacitance in equivalent. Moreover, it connects with the drain electrode of TFT Ti and j (i= 1 - m, j= 1, - n), 
and each photo detector 2 is TFT Ti and j. A source electrode is connected to the load capacity CLj (j= 1 - n) through 
the data line 9, and the data line 9 is further connected to the analog multiplexer 13. Moreover, the bias line 1 1 is 
minded [ each ] and it is common bias voltage VB. It is impressed and is bias voltage VB at this example. It is referred 
to as 5V. 

[0028] And each TFT Ti and j The shift register 14 made to generate gate pulse phi through the common gate line 10 
for every line is connected to the gate electrode. And gate pulse phii All of the TFT of the i-th line of image sensors are 
turned on simultaneously, and it transmits the charge accumulated at the parasitic capacitance etc. to the load capacity 
CLj. 

[0029] And it is a photocurrent ip as shown in drawing 4 . The photoelectrical load generated in each photo detector 
The parasitic capacitance CPD of a fixed time photo detector, Addition capacity CADD And after accumulating at the 
overlap capacity CGD between the drain gates of TFT, TFT Ti and j It uses as a switch for a charge transfer. Voltage 
VG The transfer store of the charge of the specific line to which gate pulse phi was impressed is carried out through the 
data line 9 at the load capacity CLj, and it is voltage value VL of the data line 9 by the analog multiplexer 13. It reads 
one by one and a picture signal is outputted. 

[0030] Here, the influence of the operation on the TFT by impressing 5 V to the bias line 1 1 which served as the wiring 
(shading wiring) of a shading layer is explained using drawing 5 . ID of TFT [ in this example in drawing 5 ] -VG It is 
a property view. Channel width uses the TFT 10-15 micrometers and whose overlap (lap of a gate electrode and a 
source drain) 180-200 micrometers and channel length are 2-4 micrometers. The drain and source current ID (ON state 
current) of the time of the shading wiring used as the bias line 1 1 being grounded about the case of gate-voltage VG 
=5V and drain voltage VD =(voltage concerning drain electrode side)5V and the time of 5 V being impressed to this 
shading wiring are compared, the case where the shading wiring is grounded as shown in drawing 5 ~ the ON state 
current ~ 1 .0-1 .5microA it is ( drawing 5 (a)) - a shading wiring » VB when =5V are impressed, the way at the 
ON state current being 1 .2-1 .8microA ( drawing 5 (b)) to the time of 5V impression is large about 20% 
[003 1] Similarly, when the shading wiring with which the drain and source current ID in VG =-5V and VD =5V (OFF 
state current) serve as the bias line 1 1 is grounded, the way at the time of 5V impression has become large about 20% 
with 0.4 - 0.6picoA ( drawing 5 (b)) at 0.2 - 0.5picoA ( drawing 5 (a)) and the shading wiring at the time of 5V 
impression. 

[0032] Moreover, if it asks for the threshold voltage Vth, it will change from the graph of drawing 5 with 1 .0-1 .3 V at 
the time of 1.2-1 .5V, and shading wiring 5V impression at the time of a shading wiring grounding. However, in any [ at 
the time of a shading wiring grounding and 5V impression ] case, it becomes 6 figures, and, as for ON / off ratio, 
almost equivalent and sufficient ON / off ratio are obtained. Therefore, even if it forms in the channel upper part the 
bias line 1 1 which served as the shading wiring, a switching characteristic hardly changes and most influences of the 
drive on image sensors cannot be found. 

[0033] Next, the manufacture technique of the two-dimensional adhesion type image sensors of this example is 
explained using drawing 6 . Drawing 6 (a) - (e) is process cross-section explanatory drawing showing the manufacture 


technique of the two-dimensional adhesion type image sensors of this example. First, on the substrates 1, such as glass, 
chromium (Crl) is ****ed by the about 750A thickness by the DC sputtering method, patterning is carried out by photo 
lithography and etching, and the gate electrode 18 of TFT is formed (refer to drawing 6 (a)). 
[0034] And the silicon nitride (b-SiNx) as a gate insulating layer 19 is continuously ****ed by the about 3000A 
thickness after BHF processing and alkali cleaning and by the plasma CVD method, without not breaking the silicon 
nitride (t-SiNx) as a top insulating layer 21 by the about 500A thickness, but breaking a vacuum for the hydrogenation 
amorphous silicon (a-Si:H) as a semiconductor barrier layer 20 by the about 1500A thickness. And it is t-SiNx by the 
photo lithography and etching using rear-face exposure. Patterning is carried out and the top insulating layer 21 is 
formed (refer to drawing 6 (b)). 

[0035] here - b-SiNx the conditions which **** substrate temperature -- 300-400 degrees C and SiH4 NH3 gas 
pressure - 0.1-0.5 -- Ton* and SiH4 a quantity of gas flow - 10-50 -- seem and NH3 A quantity of gas flow is set to 
100 - 300sccm, and RF power is set to 50-200W. the conditions which **** a-Si:H ~ substrate temperature - 200-300 
degrees C and SiH4 gas pressure - 0. 1-0.5 -- Torr and SiH4 A quantity of gas flow is set to 100 - 300sccm, and RF 
power is set to 50-200W. t-SiNx the conditions which **** -- substrate temperature - 200-300 degrees C and SiH4 
NH3 gas pressure - 0.1-0.5 -- Torr and SiH4 A quantity of gas flow is set to 10 - 50sccm, and RF power is set to 50- 
200W. 

[0036] Next, n+a-Si:H as an ohmic-contact layer 22 is ****ed by the about 1000 A thickness by P-CVD. The 2nd 
chromium (Cr2) layer which moreover serves as the source drain electrode of TFT and the metal electrode 15 of photo 
diode is ****ed by the about 1500A thickness by the DC magnetron spatter method. Furthermore, on it, a-Si:H used as 
the photoconduction layer 16 of photo diode is ****ed by the about 13000A thickness by P-CVD, and ITO which 
serves as a transparent electrode 17 on it is ****ed by the about 600A thickness by the DC magnetron spatter method. 
At this time, alkali cleaning is performed before each ****. And patterning of the ITO is carried out by photo 
lithography and etching, patterning of the a-Si:H is carried out by dry etching using the same resist pattern, and the 
transparent electrode 17 and the photoconduction layer 16 of photo diode are formed (refer to drawing 6 (c)). 
[0037] Here, the 2nd chromium layer (Cr2) remains, without playing a role of a stopper and carrying out patterning at 
the time of the dry etching of a-Si:H. Moreover, in order that a side etch may go into a-Si:H greatly at the time of this 
dry etching, etching of ITO is again performed before resist sublation. 

[0038] the conditions which **** the above-mentioned a-Si:H -- substrate temperature - the gas pressure of 170-250 
degrees C and SiH4 - 0.3-0.7 -- Torr and SiH4 A quantity of gas flow is set to 150 - 300sccm, and RF power is set to 
100-200W. Substrate temperature is a room temperature and the conditions which **** the above ITO are Ar and 02. 
Gas pressure is 1.5xl0-3Torr, Ar quantity of gas flow is 100 - 150sccm, and it is 02. A quantity of gas flow is 1 - 
2sccm, and DC power sets to 200-400W. 

[0039] And patterning of the 2nd chromium layer (Cr2) is carried out by photo lithography and etching, the metal 
electrode 15 of photo diode, the source electrode 23 of TFT, and the drain electrode 24 are formed, then n+a-Si:H is 
etched using the same resist pattern and the ohmic-contact layer 22 is formed. Furthermore, b-SiNx Patterning is 
carried out by photo lithography and etching, and the gate insulating layer 19 of TFT is formed (refer to drawing 6 (d)). 

[0040] Next, a polyimide is applied by the about 1 1500A thickness so that the substrate 1 whole may be covered, 
opening of the contact hole is carried out by photo lithography and etching after prebaking, and the layer insulation 
layer 25 is formed. Then, in order to remove completely the polyimide which remained in the contact hole, Descum 
which it is and is exposed to a plasma is performed. And aluminum (aluminum) is ****ed by the thickness of about 
15000A by the DC magnetron spatter method, patterning is carried out by photo lithography and etching, and each 
wiring layers, such as the data line 9 and the bias line 1 1 which serves as a wiring of a shading layer, are formed (refer 
to drawing 6 (e)). 

[0041] Then, the************** layer which consists of a polyimide is formed so that the whole image sensors may 
be covered, a glass substrate, IC for a drive, etc. are mounted in a real wearing printed circuit board^wirebonding and 
an assembly are performed, and image sensors are formed. 

[0042] It is effective in the ability to raise the photographic sensitivity of image sensors, without according to the two- 
dimensional adhesion type image sensors of this example, being able to carry out the bias line 1 1 of a photo detector 2 
to a wiring of the shading layer of TFT 6 in common, being able to form greatly the area of the light-receiving fraction 
of the photo detector 2 occupied in 1 pixel since the bias line 1 1 is formed so that the upper part of channel field 20' of 
the semiconductor barrier layer 20 of TFT 6 may be covered, and reducing resolution. 

[0043] Moreover, in the two-dimensional adhesion type image sensors of this example, since the parvus aluminum 
(aluminum) of sheet resistance is used as a material of the bias line 1 1, it is effective in power consumption of image 
sensors being made small. 

[0044] Furthermore, since the metal electrode of a photo detector 2 is used as the individual electrode for every pixel, 


the bias line 1 1 is formed in a management and it has connected with a metal electrode 1 5 Since it has the structure 
where two or more insulating layers etc. were prepared between the gate line 10 and the bias line 1 1, also in the 
intersection of the gate line 10 of TFT 6, and the bias line 1 1 The bad influence (bad influence that pulse shape 
collapses) to the gate pulse which capacity formed by the intersection can be made small, therefore spreads the gate line 
10 is prevented, and it is effective in the switching characteristic of good TFT being realizable. 
[0045] 

[Effect of the Invention] Since it is considering as the two-dimensional adhesion type image sensors which carried out 
the wiring of a shading layer and the bias line of a photo detector which shade the channel field of TFT in common 
according to this invention Area of a photoelectrical transducer is enlarged, without becoming the structure which 
forms a bias line in the upper part of TFT, and expanding pixel area. Since it is effective in the ability to raise 
photographic sensitivity, without reducing resolution and distance of the perpendicular direction of a bias line and the 
gate line of TFT can be enlarged, The capacity formed in the intersection of a bias line and a gate line becomes small. It 
is effective in the ability to reduce power consumption, if it is effective in the ability to make influence on a gate pulse 
small and raise the switching characteristic of TFT and a bias line is further formed with the low aluminum of sheet 
resistance. 


[Translation done.] 
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DESCRIPTION OF DRAWINGS 


[Brief Description of the Drawings] 

[Drawing 1] It is 1 -pixel flat-surface explanatory drawing of the two-dimensional adhesion type image sensors 
concerning one example of this invention. 

[Drawing 2] It is cross-section explanatory drawing of the A-A' fraction of drawing 1 . 

[Drawing 3] It is the representative circuit schematic of the two-dimensional adhesion type image sensors of this 
example. 

[Drawing 4] It is the representative circuit schematic of 1 pixel of the two-dimensional adhesion type image sensors of 
this example. 

[Drawing 51 ID-VG of the TFT of the two-dimensional adhesion type image sensors of this example It is a property 
view. 

[Drawing 6] It is process cross-section explanatory drawing showing the manufacture technique of the two-dimensional 
adhesion type image sensors of this example. 

[Drawing 7] It is type-section explanatory drawing of the conventional 1 -dimensional contact type image sensor. 
[Drawing 8] It is the representative circuit schematic of two-dimensional adhesion type image sensors. 
[Drawing 9] It is 1-pixel flat-surface explanatory drawing of the conventional two-dimensional adhesion type image 
sensors. 

[Drawing 10] It is cross-section explanatory drawing of the B-B' fraction of drawing 9 . 

[Drawing 11] It is flat-surface explanatory drawing of another conventional two-dimensional adhesion type image 
sensors. 

Prawing 12] It is cross-section explanatory drawing of the C-C fraction of drawing 1 1 . 
[Description of Notations] 

1 - Substrate, 2 ~ Photo detector, 3 - Lighting section, 4 - Transparent protective coat, [ - TFT, / 7 - Pixel, 9 - Data 
line, ] 5 - A manuscript, 6 [ - Bias line, / 12 -- Shading layer, 13 -- Analog multiplexer, ] 10 - A gate line, 1 1 [ 15 -- 
Metal electrode, 16 -- Photoconduction layer, ] 14 Shift register, [ -- Gate electrode, / 19 -- Gate insulating layer, ] 17 
- A transparent electrode, 18 [ 20' -- Channel field, 21 -- Top insulating layer, 22 / 24 -- Drain electrode, 25 -- Layer 
insulation layer, 26 » Wiring layer / -- An ohmic-contact layer, 23 - Source electrode, ] 20 - Semiconductor barrier 
layer, 
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The pixels (7) are provided with thin film transistors (6) as 
switching elements linked to a light receiving element and are arranged 
in a two-dimensional matrix on the substrate (1) . The shaded layer 
which shades the channel domain of the thin film transistor and the 
bias line that supplies a constant voltage to the light receiving 
element share a common wiring circuit. 

This layout enlarges the light receiving area by making the wiring 
of the shaded layer and bias line (11) serve a double purpose. 

USE/ADVANTAGE - For facsimile appts . , scanner, optical character 
reader, etc. Improved sensitivity without spoiling resolution. 
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